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ABSTRACT

The Integrome project of i2b2 has as its goal the redefinition of human
i based on combined genomic and clinical data. Why is this important?
The current classification of disease is a mix of attributing specific diseases
organ systems (e.g. heart disease) or to specific clinical
manifestations (e.g., diabetes mellitus, named after the presence of glucose
in the urine). These classifications have been the mainstay of medical
education and practice for decades and even centuries. As a result, the
commonalities across these diseases, the underlying pathophysiological
processes that span these various diseases are only glimpsed at from the
particular perspective of this historically accreted rather arbitrary
classification scheme.

As an initial foray into developing a data-driven robust view of disease that
includes all genomic data and clinical findings, the Integrome,

investigators obtained all the measures of genes in the National Librai
Medicine’s Gene Expression Omnibus, a public database and used artificial
intelligence techniques to read the textual descriptions of these tens of
thousands of experiments and assign these experiments automatically to one
or more disease or process categories (e.g., heart failure or aging). In
parallel, the investigators took the tens of thousands of genes that were
measured in each of these experiments and determined through millions of
calculations which genes were truly characteristic of the process or disease
described in that experiment and those that were not. This result provided
several interesting insights. For example diseases such as gastritis had gene
signatures remarkably similar to those of heart attacks, and several genes
widely known to be associated with inflammation were associated with a
very large array of diseases.

Now, we are integrating genomic measures to patient and population-
specific categories. The clinical phenotypes of the 2.5 million patients in the
Partners Health Care system’s electronic medical record (

Natural Language Processing from clinical notes and from

such as clinical labs, with due protection of patient privacy) are being
uploaded into the i2b2 Clinical Research Chart. This next step will not only
allow us to understand how we can reclassify diseases based on their
genomic signatures but will allow us to determine how individual patients
can be recategorized based on their relationship to one another within the
Integrome, thereby directly informing diagnostic and prognostic
opportunities. Importantly, this Integrome will also identify therapeutic
modalities that have broader scope due to shared molecular motifs across
pathophysi. y. In doing so several important challenges will have been
overcome that all similar investigations must address:
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OPULATION-WIDE & POPULATION-SPECIFIC INTEGROME

« Biomarkers (and combinations thereof) that are maximally sensitive with reduced false positive rate
« Convenience samples of very large size stratified by clinical and genomic characteristics.
« Probabilistically-ranked mono- & multi- genic disease/biological process hypotheses.

« Availability of large biosample data sets for validation.

« Identification of common therapeutic opportunities across previously distinct disease classes.




